HEQUATE IN ACTION

Compiler Team - Quantum Computing Methods & Implementation Group (QMI)

Software and research to unlock the full potential of DLR quantum computers.
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The compiler Team

Who we are

* David da Costa
* Monika Das

» Thomas Keitzl

* Johannes Renkl
« Thomas Stehle

What our Mission is

« Compiler steps
« Quantum error correction & mitigation
« Compilation (Hardware-specific)
 Circuit optimization
* Hybrid (classical & quantum) computing

« Make the efforts to bring a Algorithms to the machine

 DLR projects
 ALQU/CLIQUE: Compilation, error correction, integration
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Research Activities: Software Stack and QC Integration
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Find at http://qc-plat-[pro|staldev].dIr.de/Home (VPN-SC)

QCl
Connect

Welcome to QCl Connect

DLR

Home Jobs @

Welcome to the Quantum Computing Platform of the DLR: QCI Connect!
To get started, navigate through the tabs at the top menu, or klick the button below.
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Our Motivation

The possibility to develop local tools (compiler steps)
« Error mitigation: Zero noise extrapolation, Pauli Twirling

Quantum Signal Processing (reimplements PITE without mid-circuit measurements)
Allow for more complicate setup without compromise security
Private methods that are not yet public / open source

Add new components, like simulators or other compilers
Pre- and/or Post-processing (ZNE - combine different intermediate circuits)
Allowed the tools to be provided in other programming languages (c++, Julia)
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Python Package

Package
Methods etc

e.g. FastAPI*
Client

Test Tools for
Compiler
Images and
Passes

Local Container
i Orchestration
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* identical to QCi connect

Mini
Orchestrator

I

: |Per compiler

Pass ‘

Compiler

Further container
commons

QCi Connect
Commons

At the moment circuits are exchange through OPENQASM.
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Compiler Pass Definition Example 4#7
DLR

YAML

name: "QSP"
description: "Quantum Signal Processes the given block encoding according to provided polynomial.”
compiler_name: "pygsp"
compiler_alias: "pygsp"
compiler_id
Options
name
description: "Polynomial to apply to block encoded operator."
schema

type

Time for some demos...
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